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1.0 Introduction and Purpose 
Constantine North, Inc. (Constantine), has contracted HDR, Inc. (HDR), to prepare a Jurisdictional 

Determination Report (JDR) in support of the Palmer Exploration Project (project) located north of Haines, 

Alaska. This JDR delineates and describes the wetlands and other waters of the U.S. within the study 

area. 

The wetlands and other waters of the U.S. identified in this report are potentially subject to jurisdiction of 

the U.S. Army Corps of Engineers (USACE) under the authority of Section 404 of the Clean Water Act of 

1972 (as amended) or Section 10 of the Rivers and Harbors Act of 1899. Information presented herein is 

intended to comply with the USACE guidance for jurisdictional determination reports, Special Public 

Notice (SPN) 2010-45 (USACE 2010). 

HDR has conducted three prior wetland mapping tasks in support of the project. In 2013, HDR prepared a 

field-verified JDR for a 233-acre area along Glacier Creek (HDR 2013), and in 2015 and 2017, HDR 

prepared office-based mapping totaling approximately 12,800 acres (HDR 2015, 2017; Figure 1). The 

study area for this field-verified JDR surrounds the previous JDR effort and includes portions of the other 

office-based mapping efforts.  

1.1 Study Area Description 
The 2017 study area comprises approximately 4,580 acres 

northwest of Haines, along Glacier Creek from its 

headwaters to its confluence with the Klehini River (Inset 1), 

encompassing much of the Glacier Creek watershed. 

Access is via a maintained dirt road that enters from the east 

and then turns roughly southwest to parallel Glacier Creek 

and bisect the study area. Unmaintained dirt roads and all-

terrain vehicle (ATV) trails run through the area as well. The 

study area extends approximately 5.5 miles from the 

southwest end to the northeast border, and approximately 

1.8 miles north to south at its widest point. Location 

information is included in Table 1. 

 

 

 

Table 1. Location Information for the Study Area 

Latitude/Longitude (NAD83) 59°24'30.01"/-136°19'32.06" 

Public Land Survey System 

Sections, 23, 24, 25, 26, 34, 35, and 36; Township 28 
South, Range 53 East, Copper River Meridian 

Sections 19, 20, 21, 28, 29, 30, 31, and 32; Township 28 
South, Range 54 East, Copper River Meridian 

Sections 5 and 6; Township 29 South, Range 54 East, 
Copper River Meridian 

U.S. Geological Survey Quadrangle Skagway B-4 

Inset 1: Location and Vicinity of Study Area  
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Table 1. Location Information for the Study Area 

Watersheds Little Boulder Creek-Klehini River and Glacier Creek 

12-digit Hydrologic Unit Codes  190103031005 and 190103031002 

Ecoregiona Pacific Coastal Mountains 

Major Land Resource Areab Southern Alaska Coastal Mountains 

a Gallant et al. 1995 
b Natural Resources Conservation Service (NRCS) 2004 

 

1.2 Regulatory Definitions 
Wetlands, other waters of the U.S., and uplands (non-wetlands), as referenced in this report, are defined 

as follows: 

Wetlands: “Those areas that are inundated or saturated by surface or groundwater at a frequency and 

duration sufficient to support, and that under normal circumstances do support, a prevalence of 

vegetation typically adapted for life in saturated soil conditions” (33 Code of Federal Regulations [CFR] 

Part 328.3(b)). Wetlands are a subset of “waters of the U.S.” Note that according to the 1987 Corps of 

Engineers Wetlands Delineation Manual (Wetlands Delineation Manual) and in the 2007 Regional 

Supplement to the Corps of Engineers Wetland Delineation Manual: Alaska Region (Regional 

Supplement; USACE 1987, 2007), wetlands must possess the following three characteristics: (1) a 

vegetation community dominated by plant species that are typically adapted for life in saturated soils, 

(2) inundation or saturation of the soil during the growing season, and (3) soils that are saturated, 

flooded, or ponded long enough during the growing season to develop anaerobic conditions. 

Waters of the U.S.: In addition to wetlands, waters of the U.S. include other waterbodies regulated by 

USACE, including navigable waters, lakes, ponds, and streams. 

Uplands: Non-water and non-wetland areas are called uplands. 

2.0 Methods 

2.1 Field Work 
HDR wetland scientists Doug Jewell and Erin Cunningham conducted an on-site investigation of wetlands 

and waterbodies within the study area from July 19 to 22, 2017. Soil conditions, hydrology, and 

vegetation communities were studied using methods described in the 1987 Wetlands Delineation Manual 

and 2007 Regional Supplement (USACE 1987, 2007).  

Standard USACE Wetland Determination Forms were completed at 19 sites. Photographs and 

observational data were collected at 43 additional Observation Points to document sites that exhibited 

characteristics similar to those areas where a data form had already been completed, or to document the 

presence of a waterbody or stream. Locations of both Wetland Determination Form and Observation 

Point sites were logged into a handheld global positioning system (GPS) unit and are shown on Figures 4 

through 11. 
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2.2 Wetland Mapping and Classification 
Upon returning from the field, scientists analyzed field-collected data and reviewed the following datasets 

in a Geographic Information System (GIS) to help delineate and classify wetlands and waterbodies in the 

study area: 

 Digital color ortho-rectified aerial photography taken in July 2013, at sub-meter horizontal 

accuracy ground pixel resolution provided by Constantine (Constantine 2013). 

 LiDAR-derived topographic contours and hillshade data, at 2-meter intervals, provided by 

Constantine (Constantine 2013). 

 Soil Survey for the Haines Area, Alaska (NRCS 2005) 

 U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) digital wetland 

mapping (USFWS 2017). 

GPS locations of field-visited sites were overlaid on the aerial photography in GIS to identify and classify 

wetlands and other waters present within the study area. Aerial photography vegetation signatures from 

these field-visited sites were then extrapolated to similar locations throughout the study area, and 

wetland/upland boundaries were digitized into GIS. Delineating wetlands from aerial photography 

includes the following methods: 

 Vegetation clues: Scientists examine aerial photographs for saturation-adapted vegetation 

communities; indicative canopy structure and height; and presence of hydrophytic plant species.  

 Evidence of soil saturation: A site’s proximity to streams, open water habitat, and marshes can be 

indicative of shallow subsurface water. Scientists, therefore, look for visible evidence of wetland 

hydrology, including surface water and darker areas of photos that indicate surface saturation.  

 Topography: Evidence of topographic high points and sloped surfaces that would allow soils to 

drain supports the classification of areas as upland. Topographic depressions, toes of slopes, and 

flat topography serve as indicators of potentially poor soil drainage. 

Wetlands and waterbodies were classified based on a review of field notes, data forms, and site 

photographs. Polygons identifying homogeneous wetland and waterbody areas in the GIS-based 

mapping were attributed with NWI mapping codes based on the USFWS’s Classification of Wetlands and 

Deepwater Habitats of the U.S. (Cowardin et al. 1979).  

3.0 Summary of Wetland Indicators 
The vegetation, hydrology, and soil conditions described in this report are based on the field investigation 

conducted by HDR between July 19 and 22, 2017. Wetlands were identified in the field where scientists 

observed indicators of hydrophytic vegetation, wetland hydrology, and hydric soils.  Of the 19 locations 

where a data form was completed, seven were determined to be wetland.  Of the 12 remaining upland 

sites, one met the criteria for both hydric soil and hydrophytic vegetation but did not meet the criteria for 

wetland hydrology, four sites met only the criteria for hydrophytic vegetation, and the other seven upland 

sites did not meet any of the three criteria required to be a wetland.  Table 2 summarizes the Wetland 

Determination Form sites.  The completed Wetland Determination Forms and photographs taken at each 

site are included in Appendix A. 

In addition to the 19 locations where Wetland Determination Forms were completed, 43 Observation 

Points were documented.  Observational data was collected at these points to describe the wetland or 
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upland status of the community sampled, or to document the presence of a waterbody or stream feature.  

Photographs taken at each Observation Point are included in Appendix B. 

Table 2. Summary of Wetland Determination Form Sites 

Plot 
Number 

Latitude Longitude NWI Codea HGM Classb 
Hydrophytic 
Vegetation 

Hydric 
Soils 

Wetland 
Hydrology 

085 59.42424 -136.29431 U N/A - - - 

100 59.42311 -136.28477 U N/A - - - 

113 59.41869 -136.28781 PSS1/EM1B Slope X X X 

114 59.41885 -136.28784 PSS1/EM1B Slope  X X X 

116 59.41903 -136.28941 U N/A X - - 

117 59.41905 -136.29016 U N/A X - - 

125 59.40562 -136.28241 PEM1F Slope X X X 

127 59.40627 -136.28276 PSS1/EM1C Slope X X X 

131 59.40671 -136.28311 U N/A X - - 

132 59.40657 -136.28299 PSS1/EM1B Slope X X X 

134 59.40572 -136.28073 PFO4/SS1C Slope X X X 

135 59.42373 -136.24394 U N/A X X - 

147 59.42783 -136.28159 U N/A - - - 

148 59.42948 -136.27487 U N/A - - - 

152 59.42566 -136.27033 U N/A - - - 

154 59.42197 -136.24547 U N/A X - - 

156 59.42150 -136.24530 U N/A - - - 

157 59.38641 -136.37317 U N/A - - - 

181 59.42246 -136.23981 PFO4/SS1B Riverine X X X 

a Source: Cowardin et al. 1979; see Table 7 for NWI code descriptions. 
b Source: Brinson 1993 

 

3.1 Vegetation 
A list of the dominant vascular plant species observed in the study area during the field investigation and 

their indicator status is provided in Table 3 (Lichvar et al. 2016).  Synonyms of plant species names that 

were recorded in the field on Wetland Determination Forms are also included in Table 3.  The dominant 

plant species were identified by using the “50/20 Rule” from the Regional Supplement (USACE 2007).  

In total, 12 of the 19 sites where Wetland Determination Forms were completed met the requirements for 

hydrophytic vegetation, through either the dominance test or the prevalence index.  Hydrophytic 
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vegetation was not always correlated with a wetland, as five sites with hydrophytic vegetation did not 

meet the remaining criteria to be classified as wetland.  

Table 3. Dominant Plant Species and Alaska Regional Indicator Status 

Scientific Name 
(Synonym) 

Common 
Name 

Indicator 
Statusa 

Scientific Name 
(Synonym) 

Common Name 
Indicator 
Statusa 

Alnus viridus  
(Alnus sinuata) 

Sitka alder FAC Oplopanax horridus devil’s club FACU 

Aruncus dioicus goatsbeard  UPL Picea sitchensis Sitka spruce FACU 

Athyrium cyclosorum 
(Athyrium felix-femina) 

western lady 
fern 

FAC Populus tricocarpa black cottonwood FACU 

Anemone parviflora 
smallflowered 
anemone 

FACU Pyrola asarifolia 
liverleaf 
wintergreen 

FACU 

Betula glandulosa resin birch FAC Ribes lacustre prickly currant FAC 

Bromus sitchensis Alaska brome NL 
Rubus 
chamaemorus 

cloudberry FACW 

Calamagrostis 
canadensis 

bluejoint 
reedgrass 

FAC Rubus spectabilis salmonberry FACU 

Carex aquatilis water sedge OBL Salix barclayi Barclay’s wIllow FAC 

Carex buxbaumii 
Buxbaum’s 
sedge 

FACW Salix glauca grayleaf willow FAC 

Chamerion 
angustifolium 
(Epilobium angstifolium) 

narrow-leaf 
fireweed 

FACU Salix pulchra tealeaf willow FACW 

Circaea alpine 
enchanter's 
nightshade 

FACW Salix sitchensis Sitka willow FAC 

Cornus canadensis 
bunchberry 
dogwood 

FACU 
Sanguisorba 
canadensis 

Canadian burnet FACW 

Cornus sericea 
(Cornus stolonifera) 

redosier 
dogwood 

FAC Senecio triangularis arrowleaf ragwort FACW 

Dryas drummondii yellow dryas FACU 
Sheperdia 
canadensis 

soapberry FACU 

Elymus glaucus 
western 
ryegrass 

FACU 
Trichophorum 
cespitosum 

tufted bulrush OBL 

Equisetum arvense field horsetail FAC Tsuga heterophylla western hemlock FAC 

Equisetum fluviatile water horsetail OBL Tsuga mertensiana mountain hemlock FAC 

Equisetum pratense 
meadow 
horsetail 

FACW Urtica dioica stinging nettle FACU 

Equisetum variegatum 
variegated 
scouringrush 

FACW 
Vaccinium 
alaskaense 

Alaska blueberry FAC 

Erigeron peregrenus 
subalpine 
fleabane 

FACW 
Vaccinium 
uliginosum 

bog blueberry  FAC 

Gymnocarpium 
dryopteris 

western oakfern FACU Valeriana sitchensis Sitka valerian FAC 

Heracleum lanatum cowparsnip FACU Viburnum edule squashberry FACU 

Leptarrhena pyrolifolia 
fireleaf 
leptarrhena 

FACW Viola langsdorffii Aleutian violet FACW 

Menziesia ferruginea rusty menziesia FACU  

a Wetland Indicator Status (Lichvar et al. 2016). FAC: Facultative - species equally likely to occur in wetlands and non-wetlands; 
FACU: Facultative Upland - species usually occurs in non-wetlands; FACW - Facultative Wetland - species usually occurs in 
wetlands; OBL: Obligate Wetland - species almost always occurs under natural conditions in wetlands; NL: Not Listed – species 
not listed in the State of Alaska 2016 Wetland Plant List. 
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3.2 Soils 
The Soil Survey of the Haines Area, Alaska soil mapping (NRCS 2005) covers approximately 87 percent 

of the study area, as shown in Figure 1.  Of the soil map units identified in the study area, three are 

shown to include hydric components and are either poorly drained or somewhat poorly drained, as shown 

in Table 4. 

Table 4. Haines Area Soil Series Units Located in Study Area 

Soil Map 
Unit ID# 

Soil Name/Drainage Class 
Percent Hydric 
Composition 

Hydric Composition 
Landform 

109 Histic Cryaquepts / Poorly drained 100 Depressions 

110 
Hollow and Skagway soils / Somewhat poorly 
drained 

100 Flood plains 

115, 116, 
117 

Kupreanof-Foad complex / Well drained 0 Mountains 

121 Lutak-Kupreanof association / Well drained 0 Terraces / Mountains 

124 Riverwash N/A Floodplains 

130 
Rock outcrop-Tolstoi-Foad complex / Well 
drained 

0 Mountains 

134, 135, 
140 

Tolstoi-Foad complex / Well drained 0 Mountains 

142 
Tsirku-Hollow-Funter complex / Somewhat 
poorly drained (Tsirku, Hollow) / Very poorly 
drained (Funter)  

90 
Floodplains (Tsirku, Hollow), 
Depressions on terraces and 
floodplains (Funter) 

147 Water, fresh N/A Waterbodies 

 

Site-specific soil characteristics were documented at each of the 19 Wetland Determination Form sites 

and are summarized in Table 5.  Eight of the 19 Wetland Determination Form sites had hydric soils. Three 

hydric soil indicators were detected during the field investigation: histosols (six sites), hydrogen sulfide 

odor within the upper 12 inches of the soil surface (four sites), and Alaska Redox (two sites).  One of the 

sites (Site 135) exhibited the Alaska Redox indicator, but was determined upland due to lack of wetland 

hydrology. The 11 Wetland Determination Form sites that lacked hydric soil indicators were classified as 

upland.  These sites generally had shallow (less than 6 inches) organic horizons, and were composed of 

well-drained sand or silt, often with gravels and/or cobbles. 

Table 5. Hydric Soil Indicators at Data Collection Sites 

Site Histosol 
Hydrogen 

Sulfide 
Alaska Redox 

Hydric Soil 
Present? 

085 - - - No 

100 - - - No 

113 X X - Yes 

114 X X - Yes 

116 - - - No 

117 - - - No 

125 X X - Yes 
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Table 5. Hydric Soil Indicators at Data Collection Sites 

Site Histosol 
Hydrogen 

Sulfide 
Alaska Redox 

Hydric Soil 
Present? 

127 X X - Yes 

131 - - - No 

132 X - - Yes 

134 X - - Yes 

135 - - X Yes 

147 - - - No 

148 - - - No 

152 - - - No 

154 - - - No 

156 - - - No 

157 - - - No 

181 - - X Yes 

TOTAL 6 4 2 8 

 

Specific information about the soil horizons and hydric soil indicators (e.g., depth of organic horizon) can 

be found on the data forms included in Appendix A.  These indicators are further described in the 2007 

Regional Supplement (USACE 2007). 

3.3 Hydrology 
Precipitation data for the 3 months prior to the July 19–22 field investigation was reviewed to determine 

the degree to which any recent weather (e.g., abnormal wet or dry conditions) may have influenced field 

hydrology.  Climate data for the surrounding region was obtained from the Haines AP weather station at 

the Haines Airport, located approximately 30 miles southeast of the study area.   

The monthly precipitation totals preceding the field visit were then compared to the normal ranges of 

monthly precipitation derived from 1971 to 2000 using the NRCS Engineering Field Handbook method 

(NRCS 1997, 2017).  This method weights the data by both the amount of precipitation and the relative 

age of a rainfall event. The results of the comparison are shown in Inset 2.  Although May precipitation 

totals were well above the normal range, the NRCS method calculates the antecedent precipitation prior 

to the field work as normal. 
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Inset 2: Antecedent Precipitation Compared to Normal Precipitation Range for Haines Airport 

 

Seven of the 19 Wetland Determination Form sites showed indicators of wetland hydrology.  All seven of 

those displayed primary indicators of a high water table and saturation within the upper 12 inches of the 

soil surface.  The second-most common primary hydrology indicators were the presence of surface water 

and inundation visible on aerial imagery.   The most common secondary indicator met was a positive 

FAC-neutral test in four of the seven sites.  The primary and secondary indicators of hydrology met at 

each site are shown in Table 6. All sites with wetland hydrology were determined to be wetland. 

Specific information about the wetland hydrology indicators (e.g., depth to saturation within the soil pit) 

can be found on the data forms included in Appendix A.  These indicators are further described in the 

2007 Regional Supplement (USACE 2007). 

Table 6. Wetland Hydrology Indicators at Data Collection Sites 

Site 

Primary Indicators Secondary Indicators 

  
Wetland 

Hydrology 
Present? 

S
u

rf
a
c
e
 

W
a
te

r 

H
ig

h
 W

a
te

r 

T
a

b
le

 

S
a
tu

ra
ti

o
n

 

A
lg

a
l 
M

a
t 

o
r 

C
ru

s
t 

Ir
o

n
 

D
e
p

o
s

it
s

 

In
u

n
d

a
ti

o
n

 
o

n
 A

e
ri

a
l 

Im
a
g

e
ry

 

H
y
d

ro
g

e
n

 

S
u

lf
id

e
 O

d
o

r 

D
ra

in
a

g
e
 

P
a
tt

e
rn

s
 

S
tu

n
te

d
\S

tr
e

s
s
e
d

 P
la

n
ts

 

G
e
o

m
o

rp
h

ic
 

P
o

s
it

io
n

 

F
A

C
-N

e
u

tr
a
l 

T
e

s
t 

085 - - - - - - - - - - - No 

100 - - - - - - - - - - - No 

113 X X X - - - X X - - - Yes 

114 - X X - - - X - - - - Yes 

0.39

4.32

0.93

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

April May June

P
re

c
ip

it
a
ti

o
n

 (
in

)
Upper Limit of Normal Precipitation

Lower Limit of Normal Precipitation

2017 Monthly Precipitation

Range of 
Normal Precipitation



Constantine North, Inc. | Palmer Exploration Project 
  

 
 

9 
 

Table 6. Wetland Hydrology Indicators at Data Collection Sites 

Site 

Primary Indicators Secondary Indicators 
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116 - - - - - - - - - - - No 

117 - - - - - - - - - - - No 

125 X X X X X X X X - X X Yes 

127 X X X - - - X - - - X Yes 

131 - - - - - - - - - - - No 

132 - X X - - - - - - - - Yes 

134 X X X - - - - - X X X Yes 

135 - - - - - - - - - - - No 

147 - - - - - - - - - - - No 

148 - - - - - - - - - - - No 

152 - - - - - - - - - - - No 

154 - - - - - - - - - - X No 

156 - - - - - - - - - - - No 

157 - - - - - - - - - - - No 

181 - X X - - - - - - - - Yes 

TOTAL 4 7 7 1 1 4  2 1 2 4 7 

4.0 Wetland and Waterbody Classification 
Wetlands were identified where wetland scientists observed indicators of hydrophytic vegetation, wetland 

hydrology, and hydric soils.  If any of these three requirements are not met under normal conditions, the 

site does not meet the USACE criteria for being classified as a wetland.  Waterbodies were identified to 

their ordinary high water mark using procedures outlined in Regulatory Guidance Letter 05-05.  

Wetland/upland determinations were made at 19 sites where Wetland Determination Forms were 

completed and at 43 Observation Points. 

4.1 Forested Wetlands 
Approximately 13.6 acres of needle-leaved evergreen forested wetlands (less than 1 percent) are found 

in the study area.  Forested wetlands are found in beaver-flooded areas near the confluence of Glacier 

Creek with the Klehini River and near the eastern edge of the study area, as well as on the edges of the 

slope wetland complexes in the southern part of the study area. 



 

Constantine North, Inc. | Palmer Exploration Project 
 

 

10 
 

Vegetation in forested wetlands is typically dominated by 

Sitka spruce and western and mountain hemlock. These 

communities also have at least a 30 percent composition 

of scrub-shrub vegetation in the understory. Dominant 

shrub species include deciduous species such as alder 

and willow, as well as spruce and hemlock saplings.  

Forested wetlands in the study area are either saturated, 

seasonally flooded, or permanently flooded (due to beaver 

activity).  Soils in the seasonally flooded forested wetlands 

on the edge of the wetland complex in the southern part of 

the study area (Site 134, Inset 3) had an organic surface 

layer at least 18 inches deep, meeting the definition of a 

histosol, while gleyed soils with Alaska Redox were 

present in the saturated forested wetland near the eastern 

border of the study area (Site 181). 

 4.2  Scrub-Shrub Wetlands 
Broad-leaved deciduous scrub-shrub (PSS1) wetlands are 

the most common types of wetlands in the study area, 

occupying approximately 52.0 acres (approximately 1 

percent).  These wetlands are found along stream banks, 

in beaver-influenced flooded areas and in areas of slope 

discharge.  

Vegetation is typically dominated by alder and willow 

species, or devil’s club.  Vegetation in the herbaceous 

stratum generally comprise at least 30 percent of the total 

vegetation cover.  Dominant emergent species include 

western lady fern and bluejoint reedgrass (Inset 4).  

Scrub-shrub wetlands mapped within the study area 

typically have either a saturated or seasonally flooded 

hydrologic regime.  Soils at each of the scrub-shrub determination form sites are composed of at least 16 

inches of organic material (Histosol), with most sites also having a hydrogen sulfide present in the upper 

12 inches of the soil surface.  

4.3  Emergent Wetlands 
Persistent emergent (PEM1) wetlands comprise 7.8 acres 

(less than 1 percent) of the study area.  The majority of 

these wetlands are near the southern boundary of the 

study area, in two wetland complexes on a terraced, north-

facing slope (Inset 5).  

Dominant emergent vegetation species include tufted 

bulrush and Buxbaum’s sedge, as well as scrub-shrub 

species such as resin birch and cloudberry.  Trees are 

sparse in emergent wetlands in the study area. 

 

Inset 3: Seasonally flooded needle-leaved 
forested/deciduous scrub-shrub wetland at 

Site 134 (PFO4/SS1C) 

 

Inset 4: Saturated broad-leaved deciduous 
scrub-shrub/persistent emergent wetland 

at Site 113 (PSS1/EM1B) 

Inset 5: Semi-permanently flooded 
persistent emergent wetland at Site 125 

(PEM1F) 



Constantine North, Inc. | Palmer Exploration Project 
  

 
 

11 
 

Approximately 90 percent of emergent wetlands mapped 

within the study area have a semipermanently flooded 

hydrologic regime.  These areas have surface water to a 

depth of approximately 12 inches and are typically wetter 

than the immediately surrounding scrub-shrub and 

forested vegetation communities.  Soils at the data form 

site located in a semipermanently flooded emergent 

wetland (Site 125) consisted of a Histosol and also had a 

hydrogen sulfide odor within the upper 12 inches of the 

soil surface. 

4.4 Waterbodies 
Waterbodies account for approximately 4 percent or 185.9 

acres of the study area.  Waterbodies in the study area 

were classified as either streams or ponds. 

 4.4.1 Streams 

Both perennial and intermittent streams are found within 

the study area.  The dominant drainage pattern in the 

study area is from the ridge on the south side of the area 

north and northeastward toward Glacier Creek and the 

Klehini River.  The area north of the access road and east 

of Glacier Creek is a large alluvial fan composed mainly of 

well-drained coarse soils. Multiple intermittent and 

perennial streams (such as the one shown in Inset 6) 

originate as seeps in the steeper forested terrain in the 

north part of the study area and flow into this alluvial fan 

area, where soils are well-drained and the streams appear 

to go subsurface. 

Beaver activity has influenced multiple streams in the 

study area, leading to flooding of surrounding areas. 

Approximately 9.6 acres of the study area’s wetlands and 

waterbodies are affected by beaver activity. Inset 7 shows 

an aerial overview photo of beaver-caused flooding at the 

Glacier Creek confluence with the Klehini River. 

4.4.2  Ponds 

There are eight permanently flooded ponds in the study 

area with unconsolidated bottoms.  They total 

approximately 3.0 acres, less than 1 percent of the study 

area. Three of the ponds are excavated out of uplands, 

one of which is shown in Inset 8. No surface water inlets 

or outlets were found at any of the excavated ponds. 

 

 

  

 
Inset 6:  Permanently flooded upper 

perennial unconsolidated bottom stream at 
Site 171 (R3UBH) 

  

Inset 7: Aerial photograph of beaver-
caused flooding near the confluence of 

Glacier Creek and the Klehini River 

 

 
Inset 8: Permanently flooded 

unconsolidated bottom excavated pond at 
Site 081 
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4.5  Uplands 
Uplands account for approximately 94 percent or 4,320.3 acres of the study area. Upland vegetation 

communities are forested, scrub-shrub, and (less often) emergent dominated. Forested communities were 

mostly dominated by Sitka spruce and western hemlock, while upland scrub-shrub plant communities 

were dominated by willow and alder species, as well as devil’s club, Canadian bunchberry, and other 

facultative and facultative upland species.  Scrub-shrub vegetation often forms dense thickets in the study 

area with herbaceous species such as stinging nettle. Hydrophytic vegetation is present at five of the 12 

upland sites, demonstrating that the vegetation community is not always the determining factor between 

uplands and wetlands in the study area.  An example of open hemlock forest upland vegetation is shown 

inInset 9. 

Soils at most upland sites were generally silty or sandy 

and well-drained, with no indicators of hydric soil.  One 

upland site, however, at wetland data form Site 135, 

displayed primary indicators of hydrophytic vegetation and 

hydric soil, but no indicators of wetland hydrology.  Both 

vegetation and soil indicators were borderline at the site, 

with many facultative upland plant species present and 

only 10 percent redox concentrations present in the soil 

(the minimum amount needed to meet the Alaska Redox 

indicator).  This site appears to be a remnant streambed, 

and while some inundation may occur due to snowmelt, it 

is not expected that it persists long enough into the 

growing season for this site to be determined wetland.  No 

hydrology indicators were present at the other upland 

sites. 

Multiple disturbed upland areas are present in the northeastern study area, likely from logging activities.  

A number of unmaintained dirt roads, now utilized as ATV trails due to the regrowth of vegetation, cross 

the area.  Invasive and non-native species such as sweetclover (Melilotus officinalis) and common 

dandelion (Taraxacum officinale) were observed in disturbed areas. 

  

Inset 9: Upland open hemlock forest at Site 
100 
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5.0 Wetland Mapping Results 
Wetland/upland determinations were made at 19 sites where Wetland Determination Forms were 

completed and at an additional 43 sites where Observation Points were documented.  

Approximately 259.3 acres (approximately 6 percent) of the 4,579.6-acre study area was identified as 

wetlands and waterbodies.  Wetland types include forested, scrub-shrub, and emergent wetlands.  The 

remaining 4,320.3 acres of the study area was identified as upland.  Wetland and waterbody classes 

found within the study area and acreages of each NWI classification type are provided in Table 7. 

Table 7. Wetland, Waterbody, and Upland Mapping Summary 

NWI Code Description Acres 

Forested Wetlands 

PFO4/SS1B Saturated needle-leaved evergreen/deciduous scrub shrub wetland 11.6 

PFO4/SS1C* Seasonally flooded needle-leaved evergreen/deciduous scrub-shrub wetland 2.0 

Total Forested Wetlands 13.6 

Scrub-Shrub Wetlands  

PSS1A Temporarily flooded broad-leaved deciduous scrub-shrub wetland 10.8 

PSS1B* Saturated broad-leaved deciduous scrub-shrub wetland 11.2 

PSS1C* Seasonally flooded broad-leaved deciduous scrub-shrub wetland 9.2 

PSS1F* Semipermanently flooded broad-leaved deciduous scrub-shrub wetland 0.6 

PSS1/EM1B Saturated broad-leaved deciduous/scrub-shrub/persistent emergent wetland 6.7 

PSS1/EM1C Seasonally flooded broad-leaved deciduous/scrub-shrub/persistent emergent wetland 13.4 

PSS1/EM1F Semipermanently flooded broad-leaved deciduous/scrub-shrub/ persistent emergent wetland 0.1 

Total Scrub-Shrub Wetlands 52.0 

Emergent Wetlands  

PEM1B Saturated persistent emergent wetland 0.2 

PEM1C Seasonally flooded persistent emergent wetland 0.8 

PEM1F Semipermanently flooded persistent emergent wetland 6.8 

Total Emergent Wetlands 7.8 

Ponds  

PUBH Permanently flooded unconsolidated bottom pond 2.3 

PUBHx Permanently flooded unconsolidated bottom excavated pond 0.7 

Total Ponds 3.0 

Streams and Gravel Bars 

R2UBH Permanently flooded lower perennial unconsolidated bottom stream 3.9 

R2UBH/USA 
Permanently flooded lower perennial unconsolidated bottom stream and associated temporarily 
flooded gravel bars  

17.5 

R2UBH/USC 
Permanently flooded lower perennial unconsolidated bottom stream and associated seasonally 
flooded gravel bars 

22.3 

R2USA Temporarily flooded lower perennial stream gravel bars 32.1 

R3UBH* Permanently flooded upper perennial unconsolidated bottom stream  3.2 

R3UBH/USA 
Permanently flooded upper perennial unconsolidated bottom stream and associated temporarily  
flooded gravel bars 

101.3 

R3UBH/USC 
Permanently flooded upper perennial unconsolidated bottom stream and associated seasonally 
flooded gravel bars 

1.1 
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Table 7. Wetland, Waterbody, and Upland Mapping Summary 

NWI Code Description Acres 

R3USC  Seasonally flooded upper perennial stream gravel bars 1.5 

Total Streams 182.9 

18*Includes NWI types denoted with modifier “b” in mapping, indicating the influence of beaver activity (i.e., flooding). 

Total Wetland and Other Waters of the U.S. 259.3 

Uplands 4,320.3 

Total Study Area 4,579.6 

 

Streams that were too small to be mapped as polygons in GIS were mapped as linear features. These 

stream types and the linear miles of each are summarized in Table 8. 

Table 8. Stream Line Mapping Summary 

NWI Code Description Linear Miles 

R3UBH Permanently flooded upper perennial unconsolidated bottom stream 14.1 

R4SBC Seasonally flooded intermittent stream 7.4 

Total Streams 21.5 

 

Figures 4 through 11 display the wetland, upland, and waterbody boundaries, and the boundaries 

between different wetland and waterbody types identified in the study area.  Locations of the Wetland 

Determination Form sites and Observation Points collected during the fieldwork are also shown on the 

figures. 

6.0  Jurisdictional Status 
This wetland delineation was prepared in compliance with the USACE Wetlands Delineation Manual 

(USACE 1987) and the Regional Supplement (USACE 2007).  The on-site determination conducted by 

HDR from July 19 to 22, 2017, indicates that of the total 4,579.6 acres in the study area, there are 

approximately 259.3 acres of potentially jurisdictional wetlands or waterbodies and approximately 21.5 

linear miles of streams potentially subject to USACE regulations.  

Based on the current USACE guidance on jurisdiction, the USACE will assert jurisdiction over Traditional 

Navigable Waters (TNWs), wetlands adjacent to TNWs, relatively permanent waters (RPWs) that flow into 

TNWs, and wetlands that abut those RPWs. RPWs are defined as those tributaries that have flow year-

round or at least seasonally (e.g., typically 3 months; USEPA and USACE 2008).   

A case-by-case analysis will be conducted by USACE for all wetlands that do not abut an RPW, but are 

bordering, contiguous or neighboring an RPW. A number of the naturally-occurring wetlands and 

waterbodies in the study area do not abut or have a direct surface water connection to TNWs or RPWs 

that flow into TNWs. However, due to their close proximity to jurisdictional waters (most study area 

wetlands are within 1,000 feet of a RPW) USACE would likely consider most naturally-occurring wetlands 

and waterbodies (258.4 acres and 21.0 miles of streams) within the study area either an RPW or 

neighboring an RPW and would therefore likely assert their jurisdiction under Section 404 of the Clean 

Water Act.   
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The small depressional wetland (0.3 acre) represented by Site 112 lacks a surface water inlet or outlet 

and is surrounded by uplands. Five streams in this area represented by Sites 109, 110, 111, 123, 124, 

169, 170, and 171 totaling 0.5 linear mile originate as seeps and appear to go subsurface into well-

drained soils, lacking a surface water connection to downgradient wetlands or waterbodies. Based on 

interpretation of topographic data, the hydraulic gradient in this area appears to be north or northeast. 

The nearest wetland or waterbody to the north is the Klehini River, which is located more than 2,900 feet 

from these streams. It is unlikely that these features have a chemical, biological, or physical connection to 

Glacier Creek or the Klehini River and therefore may not be considered subject to USACE jurisdiction.  

Three man-made ponds in the study area represented by Sites 81, 83, and 172 (0.7 acre) have been 

created for gravel extraction. These ponds (classified as PUBHx) have been excavated out of uplands 

and are surrounded by uplands with no surface water connection to other waterbodies. It is likely that 

USACE would not assert jurisdiction over these excavated areas. 
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Wetland Determination Data Forms and Photographs 
 

July 19-22, 2017 
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Site 085: Soil, July 19, 2017 

 
 

 
Site 085: Soil, July 19, 2017 
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Site 085: Vegetation, looking north on July 19, 2017 

 
 

 
Site 085: Vegetation, looking south on July 19, 2017 
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Site 100: Soil, July 19, 2017 

 
 

 
Site 100: Soil, July 19, 2017 
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Site 100: Vegetation, looking north on July 19, 2017 

 
 

 
Site 100: Vegetation, looking east on July 19, 2017 
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Site 113: Soil, July 19, 2017 

 
 

 
Site 113: Soil, July 19, 2017 
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Site 113: Vegetation, looking east on July 19, 2017 

 
 

 
Site 113: Vegetation, looking south on July 19, 2017 
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Site 114: Soil, July 19, 2017 

 
 

 
Site 114: Soil, July 19, 2017 
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Site 114: Vegetation, looking north on July 19, 2017 

 
 

 
Site 114: Vegetation, looking east on July 19, 2017 
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Site 116: Soil, July 19, 2017 

 
 

 
Site 116: Soil, July 19, 2017 
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Site 116: Vegetation, looking east on July 19, 2017 

 
 

 
Site 116: Vegetation, looking south on July 19, 2017 
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Site 117: Soil, July 19, 2017 

 
 

 
Site 117: Soil, July 19, 2017 
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Site 117: Vegetation, looking north on July 19, 2017 

 
 

 
Site 117: Vegetation, looking south on July 19, 2017 
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Site 125: Soil, July 20, 2017 

 
 

 
Site 125: Soil, July 20, 2017 
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Site 125: Vegetation, looking north on July 20, 2017 

 
 

 
Site 125: Vegetation, looking south on July 20, 2017 
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Site 127: Soil, July 20, 2017 

 
 

 
Site 127: Soil, July 20, 2017 
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Site 127: Vegetation, looking east on July 20, 2017 

 
 

 
Site 127: Vegetation, looking south on July 20, 2017 
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Site 131: Soil, July 20, 2017 

 
 

 
Site 131: Soil, July 20, 2017 
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Site 131: Vegetation, looking north on July 20, 2017 

 
 

 
Site 131: Vegetation, looking west on July 20, 2017 
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Site 132: Soil, July 20, 2017 

 
 

 
Site 132: Soil, July 20, 2017 
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Site 132: Vegetation, looking north on July 20, 2017 

 
 

 
Site 132: Vegetation, looking south on July 20, 2017 
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Site 134: Soil, July 20, 2017 

 
 

 
Site 134: Soil, July 20, 2017 
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Site 134: Vegetation, looking north on July 20, 2017 

 
 

 
Site 134: Vegetation, looking south on July 20, 2017 
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Site 135: Soil, July 20, 2017 

 
 

 
Site 135: Soil, July 20, 2017 
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Site 135: Vegetation, looking north on July 20, 2017 

 
 

 
Site 135: Vegetation, looking south on July 20, 2017 
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Site 147: Soil, July 21, 2017 

 
 

 
Site 147: Soil, July 21, 2017 
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Site 147: Vegetation, looking north on July 21, 2017 

 
 

 
Site 147: Vegetation, looking south on July 21, 2017 

 







Constantine North, Inc. | Palmer Exploration Project 
Wetland Determination Forms – Jurisdictional Determination Report 

 

 

 
Site 148: Soil, July 21, 2017 

 
 

 
Site 148: Soil, July 21, 2017 
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Site 148: Vegetation, looking north on July 21, 2017 

 
 

 
Site 148: Vegetation, looking west on July 21, 2017 
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Site 152: Soil, July 21, 2017 

 
 

 
Site 152: Soil, July 21, 2017 
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Site 152: Vegetation, looking north on July 21, 2017 

 
 

 
Site 152: Vegetation, looking south on July 21, 2017 

 







Constantine North, Inc. | Palmer Exploration Project 
Wetland Determination Forms – Jurisdictional Determination Report 

 

 

 
Site 154: Soil, July 21, 2017 

 
 

 
Site 154: Soil, July 21, 2017 
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Site 154: Vegetation, looking north on July 21, 2017 

 
 

 
Site 154: Vegetation, looking east on July 21, 2017 

 







Constantine North, Inc. | Palmer Exploration Project 
Wetland Determination Forms – Jurisdictional Determination Report 

 

 

 
Site 156: Soil, July 21, 2017 

 
 

 
Site 156: Soil, July 21, 2017 
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Site 156: Vegetation, looking north on July 21, 2017 

 
 

 
Site 156: Vegetation, looking south on July 21, 2017 
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Site 157: Soil, July 21, 2017 

 
 

 
Site 157: Soil, July 21, 2017 
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Site 157: Vegetation, looking north on July 21, 2017 

 
 

 
Site 157: Vegetation, looking west on July 21, 2017 
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Site 181: Soil, July 21, 2017 

 
 

 
Site 181: Soil, July 21, 2017 



Constantine North, Inc. | Palmer Exploration Project 
Wetland Determination Forms – Jurisdictional Determination Report 

 

 

 
Site 181: Vegetation, looking east on July 21, 2017 

 
 

 
Site 181: Vegetation, looking west on July 21, 2017 
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Site 81: Waterbody, looking south on July 19, 2017 

 
 

 
Site 81: Waterbody, looking west on July 19, 2017 
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Site 82: Upland, looking north on July 19, 2017 

 
 

 
Site 82: Upland, looking east on July 19, 2017 
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Site 83: Waterbody, looking north on July 19, 2017 

 
 

 
Site 83: Waterbody, looking west on July 19, 2017 

 
 



 Constantine North, Inc. | Palmer Exploration Project 
Observation Points – Jurisdictional Determination Report 

 

 

 
Site 99: Vegetation, looking east on July 19, 2017 

 
 

 
Site 99: Vegetation, looking west on July 19, 2017 
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Site 109: Stream crossing, looking upstream on July 19, 2017 

 
 

 
Site 109: Stream crossing, looking downstream on July 19, 2017 
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Site 110: Vegetation, looking east on July 19, 2017 

 
 

 
Site 110: Dry swale, looking south on July 19, 2017 
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Site 111: Vegetation, looking north on July 19, 2017 

 
 

 
Site 111: Seep flowing at this site on July 19, 2017 
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Site 112: Vegetation, looking south on July 19, 2017 

 
 

 
Site 112: Seep at this site on July 19, 2017 
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Site 123: Waterbody, looking upslope on July 19, 2017 

 
 

 
Site 123: Waterbody, looking downslope on July 19, 2017 
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Site 124: Waterbody on July 19, 2017 

 
 

 
Site 124: Waterbody on July 19, 2017 

 



 Constantine North, Inc. | Palmer Exploration Project 
Observation Points – Jurisdictional Determination Report 

 

 

 
Site 126: Waterbody adjacent to Site 125 looking north on July 20, 2017 

 
 

 
Site 126: Waterbody adjacent to Site 125 looking east on July 20, 2017 
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Site 133: Wetland vegetation, looking west on July 20, 2017 

 
 

 
Site 133: Inundated strip along forest edge at this site, July 20, 2017 
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Site 136: Looking usptream on tributary of Glacier Creek on July 21, 2017 

 
 

 
Site 136: Looking downstream toward Glacier Creek on July 21, 2017 
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Site 136: Looking across stream channel, July 21, 2017 

 
 

 
Site 136: Stream channel looking south on July 21, 2017 
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Site 137: Vegetation, looking north on July 21, 2017 

 
 

 
Site 137: Vegetation, looking east on July 21, 2017 
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Site 138: Looking upstream on side channel of Glacier Creek tributary, July 21, 2017 

 
 

 
Site 138: Looking downstream at tributary of Glacier Creek on July 21, 2017 
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Site 139: Upland vegetation, looking east on July 21, 2017 

 
 

 
Site 139: Upland vegetation, looking west on July 21, 2017 
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Site 140: Upland vegetation, looking south on July 21, 2017 

 
 

 
Site 140: Upland vegetation, looking west on July 21, 2017 
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Site 141: Upland vegetation; no flow or sign of flow, looking upslope on July 21, 2017 

 
 

 
Site 141: Upland vegetation; no flow or sign of flow, looking across slope on July 21, 2017 
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Site 142: Stream crossing, looking upstream on July 21, 2017 

 
 

 
Site 142: Stream crossing, looking downstream on July 21, 2017 
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Site 149: Upland vegetation; looking north on July 21, 2017 

 
 

 
Site 149: Upland vegetation; looking east on July 21, 2017 
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Site 150: Upland vegetation; looking north on July 21, 2017 

 
 

 
Site 150: Upland vegetation; looking south on July 21, 2017 
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Site 151: Recently disturbed upland; looking east on July 21, 2017 

 
 

 
Site 151: Recently disturbed upland; looking south on July 21, 2017 
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Site 153: Upland, vegetation looking north on July 21, 2017 

 
 

 
Site 153: Upland, vegetation looking east along road cut on July 21, 2017 
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Site 155: Looking north at dry channel on July 21, 2017 

 
 

 
Site 155: Looking south at dry channel on July 21, 2017 
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Site 163: Vegetation looking north on July 21, 2017 

 
 

 
Site 163: Vegetation looking south on July 21, 2017 
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Site 164: Looking upstream on July 21, 2017 

 
 

 
Site 164: Looking downstream on July 21, 2017 
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Site 165: Inundated backwater area (beaver activity), looking east on July 21, 2017 

 
 

 
Site 165: Inundated backwater area (beaver activity), looking south on July 21, 2017 
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Site 166: Downstream of beaver dam, looking north on July 21, 2017 

 
 

 
Site 166: Standing on beaver dam, photographer looking west on July 21, 2017 
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Site 167: Stream crossing, looking upstream on July 21, 2017 

 
 

 
Site 167: Stream crossing, looking downstream on July 21, 2017 
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Site 168: Backwater from beaver activity, looking east on July 21, 2017 

 
 

 
Site 168: Backwater from beaver activity, looking south on July 21, 2017 
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Site 169: Small seep on July 21, 2017 

 
 

 
Site 169: Vegetation, looking west from small seep on July 21, 2017 
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Site 170: Seep, looking north on July 21, 2017 

 
 

 
Site 170: Seep, looking south on July 21, 2017 
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Site 171: Stream channel, looking upstream on July 21, 2017 

 
 

 
Site 171: Stream channel, looking downstream on July 21, 2017 
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Site 172: Vegetation, looking north on July 21, 2017 

 
 

 
Site 172: Ponded area, looking south on July 21, 2017 
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Site 173: Inundated area (beaver activity), looking north on July 21, 2017 

 
 

 
Site 173: Inundated area (beaver activity), looking east on July 21, 2017 
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Site 174: Edge of inundation (beaver activity), looking east on July 21, 2017 

 
 

 
Site 174: Inundation at this site, looking south on July 21, 2017 
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Site 175: Small feeder stream, looking upstream on July 21, 2017 

 
 

 
Site 175: Looking upstream on main stream channel on July 21, 2017 
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Site 176: Vegetation at upland site, looking east on July 21, 2017 

 
 

 
Site 176: Vegetation at upland site, looking west on July 21, 2017 
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Site 178: Vegetation, looking north on July 21, 2017 

 
 

 
Site 178: Small stream, looking downstream on July 21, 2017 
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Site 179: Pond, looking north on July 21, 2017 

 
 

 
Site 179: Looking west on July 21, 2017 
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Site 180: Looking upstream from Bear Creek bridge on July 21, 2017 

 
 

 
Site 180: Looking downstream from Bear Creek bridge on July 21, 2017 
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Site 182: Vegetation, looking north on July 21, 2017 

 
 

 
Site 182: Vegetation, looking east on July 21, 2017 
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Site 183: Vegetation, looking north on July 21, 2017 

 
 

 
Site 183: Vegetation, looking east on July 21, 2017 

 
 


